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APPARATUS FOR MEASURING DISTORTION 
POWER QUALITY INDEX AND METHOD OF 

OPERATING THE APPARATUS 

TECHNICAL FIELD 

[0001] The present invention relates to an apparatus and 
method of measuring a power quality index, and more par 
ticularly, to an apparatus and method of measuring a poWer 
quality index Which computes a distortion poWer quality 
index (DPQI), Which is a relative proportion of distortion 
poWer generated due to each nonlinear load of a customer of 
a distributed poWer system, using a load composition (LC) of 
the customer and a total harmonic distortion (THD) With 
respect to each load of the customer, and thereby may evalu 
ate the deteriorating nonlinear load poWer quality more accu 
rately Without directly measuring distortion poWer. 

BACKGROUND ART 

[0002] PoWer quality is critical in terms of an engineering 
aspect of a poWer system and an ef?cient poWer supply. Also, 
poWer quality is noW more signi?cant due to the competition 
of poWer market. 

[0003] Along With the development of poWer electronic 
technologies, installing a nonlinear load at each customer 
increases. Since the increase in a nonlinear load installed in a 
distributed poWer system customer generates a harmonic dis 
tortion in a current Waveform ?oWing in each electrical load, 
a current Waveform distortion is caused. Such a disadvantage 
generates distortion poWer in a poWer transfer process, and 
thus a poWer system is ine?iciently operated and loW quality 
poWer is supplied to a customer. 

[0004] A selection of load, Which generates distortion 
poWer and causes a deterioration of poWer quality, is critical 
to prevent poWer quality from being deteriorated due to an 
increase in a nonlinear load. A poWer quality index With 
respect to each load of a customer is to be ?rst measured for 
the selection of load. In this instance, a poWer quality index is 
to be measured considering the generation of distortion 
poWer. 

[0005] HoWever, a poWer quality index measurement in a 
conventional art does not consider a distortion poWer genera 
tion of each load. Accordingly, the poWer quality index mea 
surement is not closely related to distortion poWer associated 
With actual poWer quality. For example, since a total harmonic 
distortion (THD) measurement considers only proportion of 
Waveform distortion, distortion poWer associated With actual 
poWer quality is not fully re?ected. 
[0006] Accordingly, a development of poWer quality index 
measurement method, Which may shoW distortion poWer gen 
eration caused by a harmonic generated from a nonlinear load 
as a quanti?ed value, is required. 

DISCLOSURE OF INVENTION 

Technical Goals 

[0007] The present invention provides an apparatus and 
method of measuring a poWer quality index Which computes 
a distortion poWer quality index (DPQI), Which is a relative 
proportion of a distortion poWer generated due to each non 
linear load of a customer, using a load composition (LC) of 
the customer and a total harmonic distortion (THD) With 
respect to each load of the customer, and thereby may mea 
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sure poWer quality re?ecting a distortion poWer generation 
Without directly measuring distortion poWer. 

Technical Solutions 

[0008] According to an aspect of the present invention, 
there is provided a method of measuring a poWer quality 
index, including: measuring a total current Waveform of an 
ingress from a customer, and a current Waveform and a volt 
age Waveform of each of at least one load installed at the 
customer; computing a load composition (LC) of the cus 
tomer using the total current Waveform of the ingress and the 
current Waveform of each of the at least one load; computing 
a total harmonic distortion (THD) of each of the at least one 
load using the current Waveform and the voltage Waveform of 
each of the at least one load; and computing a distortion 
poWer quality index (DPQI) of each of the at least one load 
using the LC and the THD. 
[0009] According to an aspect of the present invention, 
there is provided an apparatus for measuring a poWer quality 
index, including: a current Waveform measurement unit mea 
suring a total current Waveform of an ingress from a customer, 
and a current Waveform of each of at least one load installed 
in the customer; a voltage Waveform measurement unit mea 
suring a voltage Waveform of each of the at least one load; an 
LC computation unit computing an LC of the customer using 
the total current Waveform of the ingress and the current 
Waveform of each of the at least one load; a THD computation 
unit computing a THD of each of the at least one load using 
the current Waveform and the voltage Waveform of each of the 
at least one load; and a DPQI computation unit computing a 
DPQI of each of the at least one load using the LC and the 
THD. 
[0010] According to an aspect of the present invention, 
there is provided a Wattmeter, including: a current Waveform 
measurement unit measuring a total current Waveform of an 
ingress from a customer, and a current Waveform of each of at 
least one load installed in the customer; a voltage Waveform 
measurement unit measuring a voltage Waveform of each of 
the at least one load; an LC computation unit computing an 
LC of the customer using the total current Waveform of the 
ingress and the current Waveform of each of the at least one 
load; a THD computation unit computing a THD of each of 
the at least one load using the current Waveform and the 
voltage Waveform of each of the at least one load; and a DPQI 
computation unit computing a DPQI of each of the at least one 
load using the LC and the THD. 

ADVANTAGEOUS EFFECTS 

[001 1] According to an apparatus and method of measuring 
a poWer quality index Which computes a distortion poWer 
quality index (DPQI), Which is a relative proportion of dis 
tortion poWer generated due to each nonlinear load of a cus 
tomer, using a load composition (LC) of the customer and a 
total harmonic distortion (THD) With respect to each load of 
the customer, and thereby may evaluate a poWer quality 
Where distortion poWer generation is re?ected more accu 
rately Without directly measuring distortion poWer. 

BRIEF DESCRIPTION OF DRAWINGS 

[0012] FIG. 1 is a diagram illustrating an apparatus for 
measuring a poWer quality index according to an embodiment 
of the present invention; 
[0013] FIG. 2 is a block diagram illustrating a con?guration 
of a customer poWer distribution system according to an 
embodiment of the present invention; 
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[0014] FIG. 3 is a graph illustrating a total current Wave 
form measured for a period T of a fundamental frequency in 
an ingress of a customer according to an embodiment of the 
present invention; 
[0015] FIG. 4 is a graph illustrating frequency components 
after applying a discrete fast Fourier transform (DFFT) 
according to an embodiment of the present invention; 
[0016] FIG. 5 are graphs illustrating a typical current Wave 
form for each load type for a period T of a fundamental 
frequency according to an embodiment of the present inven 
tion; and 
[0017] FIG. 6 is a ?owchart illustrating a method of mea 
suring a poWer quality index according to an embodiment of 
the present invention. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0018] Hereinafter, embodiments of the present invention 
are described in detail by referring to the ?gures. 
[0019] FIG. 1 is a diagram illustrating an apparatus for 
measuring a poWer quality index 100 according to an embodi 
ment of the present invention. 
[0020] The apparatus for measuring a poWer quality index 
100 includes a current Waveform measurement unit 110, a 
voltage Waveform measurement unit 120, a load composition 
(LC) computation unit 130, a total harmonic distortion (THD) 
computation unit 140, and a distortion poWer quality index 
(DPQI) computation unit 150. 
[0021] The apparatus for measuring a poWer quality index 
100 may be embodied as a part of a Wattmeter installed at a 
customer, and embodied to be separated from the Wattmeter. 
[0022] The current Waveform measurement unit 110 mea 
sures a total current Waveform of the ingress from the cus 
tomer, and a current Waveform of each of at least one load 
installed at the customer. Also, the voltage Waveform mea 
surement unit 120 measures a voltage Waveform of each of 
the at least one load, Which is described in detail With refer 
ence to FIG. 2. 
[0023] FIG. 2 is a block diagram illustrating a con?guration 
of a customer poWer distribution system according to an 
embodiment of the present invention. 
[0024] The customer poWer distribution system includes a 
substation 210, a feeder 220, and at least one load 231 through 
234. Also, a ?rst sensor 240 is installed at the feeder 220, and 
second sensors 251 through 254 are installed at each of the at 
least one load 231 through 234. 
[0025] A current Waveform measurement unit 110 includes 
the ?rst sensor 240 and the second sensors 251 through 254. 
That is, the current Waveform measurement unit 110 mea 
sures a total current Waveform ?oWing in the feeder 220 
through the ?rst sensor 240, and a current Waveform ?oWing 
in each of the at least one load 231 through 234 through the 
second sensors 251 through 254. 
[0026] A voltage Waveform measurement unit 120 mea 
sures a voltage Waveform through a sensor 260 installed at a 
point of common coupling (PCC). Since each of the at least 
one load 231 through 234 is connected in parallel, the voltage 
Waveform With respect to each of the at least one load 231 
through 234 may be measured simply by measuring the volt 
age Waveform at the PCC. 
[0027] Referring again to FIG. 1, an LC computation unit 
130 computes an LC of a customer using the total current 
Waveform and the current Waveform of each of the at least one 
load 231 through 234. 
[0028] In general, a con?guration of load is not knoWn in an 
actual customer environment. In such an environment, the 
con?guration of load may be deduced from a knoWn current 
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Waveform of individual load component. A total electric load 
current is measured in an ingress of customer, and a Fourier 
analysis result of the total electric load current may be 
assumed as, 

i(t) = 8800mm) + l85.5cos(3wt— 2°) + [Equation 1] 

[0029] Here, a fundamental frequency is 60 HZ. A line 
voltage of the ingress of the customer is 480 V Which is a 
nominal sine Wave and used as a peak value. FIG. 3 illustrates 
a Waveform of a total electric load current i(t) for a period T in 
Equation 1 . In this instance, a number of used data samples is 
16667. A sampling frequency is high enough to satisfy a 
Nyquist theory With respect to basic elements and other fre 
quency components (3, 5, 7 harmonics). 
[0030] A response in a frequency domain after applying a 
discrete fast Fourier transform (DFFT) With respect to the 
total electric load current i(t) is illustrated in FIG. 4. Here, the 
total electric load current i(t) shoWs the fundamental fre 
quency, 3 harmonic, 5 harmonic, and 7 harmonic in order. A 
siZe of each of the fundamental frequency, 3 harmonic, 5 
harmonic, and 7 harmonic is the same as values of Equation 1 . 

[0031] When supplying a voltage as a sine Wave to a par 
ticular load, a typical load group of the total electric load 
current i(t) is illustrated in FIG. 5 and represented as, 

TABLE 1 

Electric load type Current Waveform (reference: voltage Waveform) 

Incandescent lighting 
Fluorescent lighting 

Computers Ic(t) = 1.0 cos(Wt) + 0.28 cos(3 Wt—1°) + 
0.05 cos(5 Wt—8°) + 0.03 cos(7 Wt—10°) 

Motor drives Im(t) = 1.0 cos(Wt) + 

0.15 cos(5 Wt—8°) + 0.11 cos(7 Wt—10°) 

[0032] In Table 1, an electric load type includes an incan 
descent lighting, ?uorescent lighting, computers, and motor 
drives, Which are represented as a subscript i, f, c, and m. 
[0033] An LC computation unit 130 models a con?guration 
of load based on the measured current Waveform in order to 
compute a proportion of the load con?guration of the cus 
tomer. Along With the load group of Table 1, the total electric 
load current i(t) may be represented as, 

[0034] In Equation 3, a right side of Equation 2 With respect 
to a load current is transposed to a left side, and {(left side) 
(right side)}2 is integrated for a single period of t:0~T. A 
differential value of function J, associated With each load 
coe?icient in a minimum value obtained by integrating in 
Equation 3, is 0. Through the above computation, four equa 
tions corresponding to the four load coef?cients (kl, k2, k3, 
k4) are obtained. A solution of the four equations is a load 
coe?icient vector, k:[kl, k2, k3, k4]. Accordingly, an actual 
load of each electric load sample may be determined. Also, 
real poWer, virtual poWer, electric poWer charge, and the like 
may be easily computed. 
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[0035] For a computer simulation, the continuous time 
objective function J in Equation 3 may be mathematiZed as a 
discrete time function Which is represented as, 

Nil [Equation 4] 

[0036] Here, N denotes a number of samples obtained for 
the period T of the fundamental frequency. The objective 
function J is differentiated With respect to the load coef?cient 
vector k in Equation 4, Which is represented as, 

[Equation 5] 

6] 

Nil 
6] 

Nil 

[0037] Equation 5 is arranged as a linear system equation of 
AXIb, Which is represented as Equation 6. Thus, a solution X 
of an equation having the coef?cient vector k may be obtained 
directly or repeatedly through a variety of calculation algo 
rithms. 
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[0038] After modeling the electric load of the customer as 
Equation 6, in order to calculate the load coef?cient k, the 
solution X of Equation 6 may be obtained by multiplying a 
vector b by an inverse of A as x:k:A_lb:[kl, k2, k3, k4]:[0. 
1935, 0.1220, 0.5433, 0.1412]T(normaliZed). 
[0039] According to an embodiment of the present inven 
tion, the LC computation unit 130 sets a modeling function 
like Equation 6 through the modeling of the electric load, and 
thereby may compute the proportion of the load con?guration 
through the computation of the solution of the modeling 
function. 

[0040] The LC computation unit 130 may optimiZe the load 
con?guration proportion through an optimiZation method. 
The optimiZation method may be a conjugate gradient 
method or a Broyden Fletcher Goldfarb Shanno (BFGS) 
method, Which is Widely used in the related art. 
[0041] According to another embodiment of the present 
invention, the LC computation unit 130 may compute the load 
con?guration proportion through a prediction method With 
out setting the modeling function. A Kalman ?lter algorithm 
may be applied as the prediction method. 

[0042] Referring again to FIG. 1, the LC computation unit 
130 computes a load con?guration proportion of LC:[kl, k2, 
k3, k4]:[0.1935, 0.1220, 0.5434, 0.1434] according to an 
embodiment of the present invention, as described above With 
reference to FIGS. 3 through 5. 

[0043] Also, the LC computation unit 130 may compute the 
real poWer, apparent poWer, and the like using the load con 
?guration proportion. The LC computation unit 130 may 
compute distortion poWer using the real poWer and apparent 
poWer through a method Widely used in the related art. 
According to an embodiment of the present invention, the 
distortion poWer may be computed as D:[Dl., D], DC, Dm]:[0, 
9.757, 18.952, 3.204] (KW). 

[Equation 6] 
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[0044] A THD computation unit 140 computes a THD of 
each load using the current Waveform and the voltage Wave 
form of each of the loads. 
[0045] The THD computation unit 140 performs a discrete 
fast Fourier transform (DFFT) of the current Waveform and 
the voltage Waveform of each of the loads. Also, the THD 
computation unit 140 computes a current THD With respect to 
a current ?owing in each of the loads using the discrete fast 
Fourier transformed current Waveform, and computes a volt 
age THD With respect to a voltage applied to each of the loads 
using the discrete fast Fourier transformed voltage Waveform. 
[0046] The THD computation unit 140 may compute the 
current THD and the voltage THD using Equation 7: 

[0047] Here, h denotes a harmonic excluding the funda 
mental frequency. According to an embodiment of the present 
invention described above, the THD computation unit 140 
may compute a voltage THD, THDV, With respect to PCC 
voltage as 0.0085% through Equation 7. Also, the THD com 
putation unit 140 may compute a current THD, THDI, With 
respect to load current as THD,:[THD,,l-, THDIf, THDLC, 
THD,,m]:[0.0085, 62.6758, 28.6020, 18.6012] (%). 
[0048] A DPQI computation unit 150 computes a DPQI of 
each of the loads using the LC and the THD. 
[0049] That is, the DPQI computation unit 150 computes an 
absolute value of a difference betWeen the current THD and 
the voltage THD With respect to each of the loads, multiplies 
the absolute value by the LC With respect to each of the loads, 
and thereby may compute the DPQI. The DPQI computation 
unit 150 may compute the DPQI using Equation 8: 

[Equation 7] 

[0050] Here, LC denotes the load con?guration proportion 
of customer load, and p denotes a type of the customer load. 
THDLP denotes the current THD of each of the loads, and 
THD V’Pcc denotes the voltage THD of each of the loads. 
[0051] Since LC:[kl, k2, k3, k4]:[0.1935, 0.1220, 0.5434, 
0.1434], THDV:0.0085(%), and THD,:[THD,J., THDIJ, 
THDLC, THD,,m]:[0.0085, 62.6758, 28.6020, 18.6012] (%), 
the DPQI computation unit 150 may compute the DPQI of the 
customer as DPQI:[0, 8.0112, 15.5382, 2.6266]. 
[0052] Also, the DPQI computation unit 150 may compare 
a distortion poWer generation amount With respect to each of 
the loads of the customer through ranking of the DPQI of each 
of the loads. 

[Equation 8] 

TABLE 2 

Incandescent Fluorescent 
load type lighting lighting computers Motor drives 

DPQI 0 8.0112 15.5382 2.6266 
DPQI ranking 4 2 1 3 
DP ranking 4 2 1 3 
THD ranking 4 1 2 3 

[0053] In Table 2, DPQI, DPQI ranking, DP ranking, and 
THD ranking, computed With respect to each load of the 
customer (incandescent lighting, ?uorescent lighting, com 
puters, and motor drives) by the DPQI computation unit 150, 
are shoWn. 
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[0054] As shoWn in Table 2, When considering a poWer 
quality ranking, a THD index Where the load con?guration 
proportion is not considered re?ects only a portion of a Wave 
form distortion. Accordingly, the THD index is not closely 
related to the distortion poWer affecting an actual poWer qual 
ity. Thus, the THD ranking is identical to the DP ranking With 
respect to an actual distortion poWer. HoWever, according to 
an embodiment of the present invention, the DPQI ranking 
measured considering the load con?guration proportion is 
identical to the DP ranking With respect to the actual distor 
tion poWer. 
[0055] Also, the DPQI computation unit 150 may standard 
ize by dividing the DPQI of each of the loads by a sum of 
DPQIs of the loads, and compare a distortion poWer genera 
tion amount With respect to each of the loads of the customer 
through the standardized DPQI of each of the loads. 
[0056] Speci?cally, When each element of the distortion 
poWer D:[0, 0.9757, 18.952, 3.204] (KW) computed by the 
DPQI computation unit 150 is divided by a total distortion 
poWer generated at the customer to standardize, DN:[0, 
0.3057, 0.5939, 0.1004] is obtained. Also, When dividing the 
DPQI:[0, 8.0112, 15.5382, 2.6266] by the sum of DPQIs to 
standardize, DPQIN:[0, 0.3061, 0.5 93 6, 0.1004] is obtained. 
Accordingly, DN, a value Where the actual distortion poWer is 
standardized is almost identical to the DPQIN Which is the 
DPQI according to an embodiment of the present invention. 
[0057] Thus, the method of measuring a distortion poWer 
quality index may accurately determine hoW much each non 
linear load of the customer generates distortion poWer in the 
distributed poWer system and causes a deterioration of poWer 
quality. 
[0058] FIG. 6 is a ?oWchart illustrating a method of mea 
suring a poWer quality index according to an embodiment of 
the present invention. 
[0059] In operation 611, an apparatus for measuring a 
poWer quality index measures a total current Waveform of an 
ingress from a customer, and a current Waveform and a volt 
age Waveform of each of at least one load installed at the 
customer. The customer may include a PCC and at least one 
nonlinear load. 
[0060] In operation 612, the apparatus for measuring a 
poWer quality index computes a modeling function With 
respect to a con?guration of each of the at least one load using 
the total current Waveform of the ingress and the current 
Waveform of each of the at least one load. In operation 613, 
the apparatus for measuring a poWer quality index computes 
a load coe?icient(LC) of each of the at least one load through 
an optimization method from the modeling function, and 
computes an LC of the customer. 
[0061] The apparatus for measuring a poWer quality index 
performs a DFFT of the current Waveform and the voltage 
Waveform of each of the at least one load, computes a current 
THD With respect to a current ?oWing in each of the at least 
one load in operation 614, and computes a voltage THD With 
respect to a voltage applied to each of the at least one load in 
operation 615. 
[0062] In operation 616, the apparatus for measuring a 
poWer quality index computes an absolute value of a differ 
ence betWeen the current THD and the voltage THD With 
respect to each of the at least one load. 
[0063] In operation 617, the apparatus for measuring a 
poWer quality index multiplies the absolute value by the LC 
With respect to each of the at least one load, and thereby may 
compute a DPQI of the customer. 
[0064] In operation 618, the apparatus for measuring a 
poWer quality index compares a distortion poWer generation 
amount With respect to each of the at least one load of the 
customer through the DPQI. 
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[0065] Although the method of measuring a power quality 
index has been simply described With reference to FIG. 6, it is 
apparent to those skilled in the related art that the method of 
measuring a poWer quality index may be embodied to include 
all methods of measuring a poWer quality index of the appa 
ratus for measuring a poWer quality index described With 
reference to FIGS. 1 through 5. 
[0066] The above-described embodiment of the present 
invention may be recorded in computer-readable media 
including program instructions to implement various opera 
tions embodied by a computer. The media may also include, 
alone or in combination With the program instructions, data 
?les, data structures, and the like. The media and program 
instructions may be those specially designed and constructed 
for the purposes of the present invention, or they may be of the 
kind Well-knoWn and available to those having skill in the 
computer software arts. Examples of computer-readable 
media include magnetic media such as hard disks, ?oppy 
disks, and magnetic tape; optical media such as CD ROM 
disks and DVD; magneto-optical media such as optical disks; 
and hardWare devices that are specially con?gured to store 
and perform program instructions, such as read-only memory 
(ROM), random access memory (RAM), ?ash memory, and 
the like. Examples of program instructions include both 
machine code, such as produced by a compiler, and ?les 
containing higher level code that may be executed by the 
computer using an interpreter. The described hardWare 
devices may be con?gured to act as one or more softWare 
modules in order to perform the operations of the above 
described embodiments of the present invention. 
[0067] Although a feW embodiments of the present inven 
tion have been shoWn and described, the present invention is 
not limited to the described embodiments. Instead, it Would 
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be appreciated by those skilled in the art that changes may be 
made to these embodiments Without departing from the prin 
ciples and spirit of the invention, the scope of Which is de?ned 
by the claims and their equivalents. 

1. A method of measuring a poWer quality index, compris 
ing: 

measuring a total current Waveform of an ingress from a 
customer, and a current Waveform and a voltage Wave 
form of each of at least one load installed at the cus 

tomer; 
computing a load composition (LC) of the customer using 

the total current Waveform of the ingress and the current 
Waveform of each of the at least one load; 

computing a total harmonic distortion (THD) of each of the 
at least one load using the current Waveform and the 
voltage Waveform of each of the at least one load; and 

computing a distortion poWer quality index (DPQI) of each 
of the at least one load using the LC and the THD. 

2. The method of claim 1, Wherein the customer includes a 
point of common coupling (PCC) and at least one nonlinear 
load. 

3. The method of claim 1, Wherein the computing of the LC 
comprises: 

computing a modeling function With respect to a con?gu 
ration of each of the at least one load using the total 
current Waveform of the ingress and the current Wave 
form of each of the at least one load; and 

computing a load coef?cient With respect to each of the at 
least one load through an optimization method from the 
modeling function. 

4. The method of claim 3, Wherein the modeling function is 
represented as, 
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5. The method of claim 3, further comprising: 
optimizing the LC through the optimization method, and 
Wherein the optimization method is any one of a conjugate 

gradient method and a Broyden Fletcher Goldfarb 
Shanno (BFGS) method. 

6. The method of claim 1, Wherein the computing of the 
THD comprises: 

performing a discrete fast Fourier transform (DFFT) of the 
current Waveform and the Voltage Waveform of each of 
the at least one load; 

computing a current THD With respect to a current ?oWing 
in each of the at least one load using the discrete fast 
Fourier transformed current Waveform; and 

computing a Voltage THD With respect to a Voltage applied 
to each of the at least one load using the discrete fast 
Fourier transformed Voltage Waveform. 

7. The method of claim 6, Wherein the current THD and the 
Voltage THD are computed by, 

8. The method of claim 6, Wherein the computing of the 
DPQI comprises: 

computing an absolute Value of a difference betWeen the 
current THD and the Voltage THD With respect to each 
of the at least one load; and 

multiplying the absolute Value by the LC With respect to 
each of the at least one load. 

9. The method of claim 1, further comprising: 
comparing a distortion poWer generation amount With 

respect to each of the at least one load of the customer 
through the DPQI of each of the at least one load. 
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10. The method of claim 1, further comprising: 
standardizing by dividing the DPQI of each of the at least 

one load by a sum ofDPQls ofthe at least one load; and 
comparing a distortion poWer generation amount With 

respect to each of the at least one load of the customer 
through the standardized DPQI of each of the at least one 
load. 

11. A computer-readable recording medium storing a pro 
gram for implementing the method according to any one of 
claims 1 through 10. 

12. An apparatus for measuring a poWer quality index, 
comprising: 

a current Waveform measurement unit measuring a total 
current Waveform of an ingress from a customer, and a 
current Waveform of each of at least one load installed in 
the customer; 

a Voltage Waveform measurement unit measuring a Voltage 
Waveform of each of the at least one load; 

an L C computation unit computing an LC of the customer 
using the total current Waveform of the ingress and the 
current Waveform of each of the at least one load; 

a THD computation unit computing a THD of each of the 
at least one load using the current Waveform and the 
Voltage Waveform of each of the at least one load; and 

a DPQI computation unit computing a DPQI of each of the 
at least one load using the LC and the THD. 

13. The apparatus of claim 12, Wherein the customer 
includes a FCC and at least one nonlinear load. 

14. The apparatus of claim 12, Wherein the LC computation 
unit computes a modeling function With respect to a con?gu 
ration of each of the at least one load using the total current 
Waveform of the ingress and the current Waveform of each of 
the at least one load, and computes a load coe?icient With 
respect to each of the at least one load through an optimization 
method from the modeling function to compute the LC. 

15. The apparatus of claim 14, Wherein the modeling func 
tion is represented as, 
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16. The apparatus of claim 14, wherein the LC computation 
unit optimizes the LC through the optimization method, and 
the optimiZation method is any one of a conjugate gradient 
method and a BFGS method. 

17. The apparatus of claim 12, Wherein the THD compu 
tation unit performs a DFFT of the current Waveform and the 
Voltage Waveform of each of the at least one load, computes a 
current THD With respect to a current ?oWing in each of the at 
least one load using the discrete fast Fourier transformed 
current Waveform, and computes a Voltage THD With respect 
to a Voltage applied to each of the at least one load using the 
discrete fast Fourier transformed Voltage Waveform. 

18. The apparatus of claim 17, Wherein the THD compu 
tation unit computes the current THD and the Voltage THD 
using 

19. The apparatus of claim 17, Wherein the DPQI compu 
tation unit computes the DPQI through DPQIPILCP>X< ITHDI, 
P—THDV,PCCI, Where LC is the LC of the customer, p is a type 
of a customer load, THDLP is a current THD in each of the at 
least one load, and THD is a Voltage THD in a PCC. 
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20. The apparatus of claim 12, Wherein the DPQI compu 
tation unit compares a distortion poWer generation amount 
With respect to each of the at least one load of the customer 
through the DPQI of each of the at least one load. 

21. The apparatus of claim 12, Wherein the DPQI compu 
tation unit standardizes by dividing the DPQI of each of the at 
least one load by a sum of DPQls of the at least one load, and 
compares a distortion poWer generation amount With respect 
to each of the at least one load of the customer through the 
standardiZed DPQI of each of the at least one load. 

22. A Wattmeter, comprising: 
a current Waveform measurement unit measuring a total 

current Waveform of an ingress from a customer, and a 
current Waveform of each of at least one load installed in 
the customer; 

a Voltage Waveform measurement unit measuring a Voltage 
Waveform of each of the at least one load; 

an LC computation unit computing an LC of the customer 
using the total current Waveform of the ingress and the 
current Waveform of each of the at least one load; 

a THD computation unit computing a THD of each of the 
at least one load using the current Waveform and the 
Voltage Waveform of each of the at least one load; and 

a DPQI computation unit computing a DPQI of each of the 
at least one load using the LC and the THD. 

* * * * * 


